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Patient education program to enhance decision
autonomy in multiple sclerosis relapse management:
a randomized-controlled trial

S Köpke1, J Kasper1, I Mühlhauser1, M Nübling2 and C Heesen3

Background Contrary to strong recommendations for high-dose intravenous corticosteroid treatment
for relapses in multiple sclerosis (MS), uncertainty remains about most aspects of relapse management.
Oral corticosteroids administered by physicians or patients themselves or no corticosteroids also appear
justifiable.
Objective To evaluate an education program that aims to involve patients with MS in decisions on
relapse management.
Methods In three German MS centers, 150 patients with relapsing MS were randomly assigned to a
single, 4-h group session or a standard information leaflet. The primary outcome measure was the
proportion of relapses with oral or no corticosteroid therapy as an indicator of patient autonomy in
treatment decision making. Other outcomes included perceived decision autonomy, quality of life, and
disability status.
Results In the intervention group (IG), 108/139 (78%) relapses were treated with oral or no corti-
costeroids compared with 101/179 (56%) in the control group; P < 0.0001. Patients’ perceived
autonomy of treatment decision making was significantly higher in the IG; P < 0.0001. Quality of
life, disability status, and adverse events of corticosteroid therapies were comparable.
Conclusion The patient education program led to more autonomous decision making in patients
with relapsing MS. Relevant changes in relapse management were observed. Multiple Sclerosis
2009; 15: 96–104. http://msj.sagepub.com

Key words: decision making; decision support technique; glucocorticoids; multiple sclerosis; patient
education; patient participation

Introduction

Multiple sclerosis (MS) is characterized by many
uncertainties. Course and prognosis are variable
and difficult to predict. MS commonly starts with
a relapsing–remitting course. Relapses vary consid-
erably [1]. Often, doubts remain about individual
relapse diagnosis [2]. However, relapses are poor
predictors of long-term prognosis [3–5].

High dose intravenous (i.v.) methylprednisolone
is widely recommended as standard relapse treat-
ment, although recommendations [6–8] and pre-
scription practices are inconsistent [9]. Overall,

evidence for the effectiveness of corticosteroid ther-
apy (CC) for MS relapses is sparse. There certainly is
a need for high-quality studies to facilitate informed
decision making. CC may improve short-term
functional recovery but not long-term disability or
prognosis [4,10]. Adverse effects are frequent and
potentially harmful [10,11]. Preferable route, dos-
age, and duration of CC remain unclear [10,11].
Oral and i.v. administration appear comparable in
efficacy [12], but experts nevertheless favor a “hit
hard and early” approach of i.v. high-dose CC [7].

Adherence to this recommendation may elicit
substantial distress in patients, particularly when
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the relapse starts on a weekend or during a holiday
or when treatment interferes with personal life
planning [13]. The discrepancy between the weak
evidence on i.v. high-dose CC and the possible
negative implications for patients urges patient
involvement in the decision [11,14].

Patients must be given the opportunity to get
involved in making decisions about their health
care. Increasing patients’ autonomy in treatment
decision making has been claimed to be an ethical
imperative, which is reflected by the principle of
informed choice [15]. Patients with MS opt for
active roles in treatment decisions [8,16] and report
substantial unmet information needs [17]. This
encourages patient involvement in disease manage-
ment and informed decision making by providing
evidence-based decision aids and self management
opportunities [8].

We report the effects of a patient education pro-
gram that involves patients with MS in decision
making about relapse therapy.

Patients and methods

Participants

Participants were recruited by advertisements in
local newspapers in Hamburg, the national MS
self-help-group journal, and directly from the three
study centers in Germany: two MS clinics located at
a University Hospital (Hamburg) and a General
Hospital (Osnabrück), respectively, and one neuro-
logist’s practice (Herborn). Patients were eligible if
they reported a physician-confirmed diagnosis of
MS with at least one relapse during the past
12 months or at least two relapses during the past
24 months, had no major cognitive deficit, and
were aged 18 or more. We excluded patients with
a history of steroid sensitivity and/or pregnancy.

We recruited participants between May 2003 and
June 2004. A total of 240 patients sought informa-
tion about the study. After brief information about
the study, 221 were interested in participating, of
which 150 were eligible and agreed to participate
(Figure 1). All participants gave written informed
consent and were randomized to one of two groups.
The study was approved by the ethics committee of
the Hamburg Chamber of Physicians.

Procedures

The study was a randomized controlled trial with a
follow-up period of 2 years. We used computer-
generated randomization lists for concealed alloca-
tion of participants by external central telephone.
Participants were stratified by study center and

drawn consecutively using three separate randomi-
zation lists. Participants could not be blinded as
they knew if they received the program or not. In
addition, for practical reasons educators and asses-
sors were not blind to participants’ allocation. To
minimize bias, assessment was carried out using
standardized questionnaires. One author (SK) super-
vised assessors regularly.

Participants in the intervention group (IG) took
part in a structured 4-h education program on relapse
management in MS (Table 1). Ten participants with
their partners or close relatives, who might regularly
be involved in treatment decision making, were
invited per session. Two weeks before the session,
participants received a 40-page educational booklet
summarizing the evidence on relapses and relapse
management, based on the principles of evidence-
based patient information [18]. For example, picto-
grams of human stick figures were used to illustrate
treatment effects. Two educators held the program: a
nurse and a specially trained patient with MS. At one
center (Herborn), the MS-practice nurse carried out
the training. The program was based on the protec-
tion motivation model [19] applied to decisional
autonomy. The “Protection Motivation Theory” [19]
describes coping with a health threat as a result of two
appraisal processes addressing the threat perception
and the individual coping concept, in which the
behavioral options to tackle the threat are addressed
[20]. The appraisal leads to the intention to perform
adaptive responses (protection motivation). The
model has been widely used to predict and communi-
cate health behaviors [20].

To increase treatment choices and enable more
treatment autonomy, participants were offered a
prescription of 30 tablets of 100 mg methylprednis-
olone, allowing for a 3-day course of high-dose CC

Figure 1 Flow of participants through trial.
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(1 g/day). Prescriptions were prepared in advance by
the cooperating neurologists at the study centers
and given to participants after the program if
requested. The curriculum was based on the practi-
cal oriented approach as described by Meyer [21],
for example, participants had to “advertise” differ-
ent treatment recommendations prepared in small-
group sessions or were asked to reflect on personal
management strategies using worksheets (Table 1).
The detailed curriculum together with an in-depth
description and discussion of the underlying theo-
retical model was part of a thesis work [22] and will
be published separately. After the educational pro-
gram, treating physicians of participants were sent a
fax informing them about their patients’ inclusion
in the study together with brief study information.
For ethical reasons, also participants in the control
group (CG) had to be informed about all available
treatment options. Therefore, they received a 2-page
standard information leaflet on relapse treatment
including the option of oral CC therapy.

We assumed that the program would increase
decision autonomy. As an indicator for this, we
chose as primary endpoint the proportion of
relapses with oral CC therapy or without CC
therapy within 2 years of follow-up. Secondary
endpoints were time to initiation of CC treatment,
location and invasiveness of CC treatment and
costs. We also assessed perceived decision auton-
omy, quality of life, and disability status.

Outcome evaluations followed a pre-defined
assessment protocol using standardized evaluation
sheets. Baseline data on participants’ characteristics
were assessed by telephone before allocation to
treatment groups.

Relapses and relapse management

Participants were contacted by telephone every
12 weeks by the study center using a standardized

protocol. Participants were asked to report relapses
and relapse therapy. We further asked for details of
relapse symptoms, relapse course, perceived auton-
omy of treatment decision, adverse events of CC
treatment, and MS-related telephone or personal
contacts with physicians. At the end of the study,
two neurologists, who were blinded to participants’
allocation, independently rated relapses from case
report files. Differing ratings were solved by
consensus.

Location and invasiveness of CC treatment

Location and invasiveness of CC therapy were used
as a further indicator of decision autonomy. Non-
medication was considered the least invasive, fol-
lowed by oral CC therapy, i.v. outpatient, and i.v.
inpatient therapy as the most invasive “location” of
treatment. Combined oral and i.v. CC treatment
was rated as i.v. and oral CC therapy included
low-dose oral treatment regimes.

Perceived decision autonomy

For each treatment decision, participants were asked
a single question about their perceived role in the
decision process and their grade of satisfaction with
this role [23].

Negative side effects of the program

Apart from adverse events of CC treatment, we
aimed to evaluate possible negative side effect of
the intervention by comparing participants’
changes in quality of life and disability status over
2 years.

Table 1 Structure and content of the patient education program on MS relapse management

Part Duration
(minutes)

Topic Contents/materials

1 45 Personal experiences Introduction round focusing on patients and relatives experiences with
relapses and relapse management

2 30 Relapses PowerPoint presentation
3 60 Relapse therapy PowerPoint presentation, education booklet, posters with internet

recommendations for corticoid therapy, group work, patients’
presentations on pros and cons of recommendations

4 15 Oral CC therapy PowerPoint presentation, information sheet on oral corticoid therapy (incl.
possible serious adverse effects)

5 30 Options decision tree/management algorithm (poster and work sheets), individual
work on past and future relapse management, patients’ presentations

6 45 Reflection Guided discussion focusing on uncertainty and management of uncertainty
connected to relapse management, catalyzing of individual goals, “take
home question”

7 15 Evaluation Evaluation sheets
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Quality of life

Participants’ quality of life was measured with the
German version of the “Hamburg Quality of Life
Questionnaire in Multiple Sclerosis (HAQUAMS).”
This validated questionnaire assesses disease-
specific quality of life with five subscales: commu-
nication, mood, upper limb mobility, lower limb
mobility, and fatigue. Subscale and total scores
range from one to five, high scores indicating low
quality of life [24]. The questionnaire was sent to
the participants and filled in directly after randomi-
zation and at the end of follow-up.

Disability status

Participants’ functional status was assessed with the
UK Neurological Disability Scale (UNDS) [25], a
questionnaire-based measure of disability in MS.
The German version has recently been validated
[26]. The original version comprises 12 categories
(each scoring 0–5) with a total score ranging from
0 to 60 (0 = no disability). For practical reasons we
omitted the category on sexuality, leading to a max-
imum score of 55. Scores were obtained by tele-
phone before randomization and at the end of
follow-up.

Self-rated disease course

During the final telephone interview, we asked par-
ticipants if they rated their disease condition as
improved, unchanged, or worse compared with
their condition at the beginning of the study.

Costs

An economic evaluation was a pre-planned second-
ary endpoint and will be published separately.

Statistical analysis

We calculated sample size on the basis of the
primary outcome measure (proportion of relapses
with oral CC or without CC therapy). We assumed
that all participants would experience at least one
relapse during the study period, that there would
be a mean rate of two relapses over 2 years, that
there would be 30% relapses with oral or no CC
medication in the CG, and that we could achieve
a clinically relevant increase to 50% in the IG.
Therefore, 67 participants per group were needed
(90% power, 5% two sided significance level).
With a dropout rate of 10%, 74 participants per

group were needed. No interims analysis was carried
out, no stopping rules applied.

All statistical analyses were carried out using SPSS
for Windows Release 12. The external statistician
(MN) was kept blinded to participants’ allocation.
We used descriptive statistics to outline the charac-
teristics of the trial participants. Primary compari-
sons assessed the effects of the intervention over
2 years on an intention to treat basis. According to
the original protocol, treatment of relapses was
chosen as the analysis level rather than persons.
Because participants had different relapse rates, the
postulated independency of single observations
may be violated. To control for this possible bias,
we conducted a supplementary analysis using data
aggregated on persons’ level. In addition, a per pro-
tocol analysis was carried out. For analysis with
nominal data, Pearson’s Chi-squared test was per-
formed, for the comparison of means in metrical
data analysis of variance (ANOVA) and unpaired
t-tests were applied. When normality did not hold,
Mann–Whitney U-tests were used. Confidence
intervals for differences in proportions were calcu-
lated using the method recommended by New-
combe [27]. We considered results to be statistically
significant if the two-tailed P values were less than
0.05.

The trial is registered with Current Controlled
Trials (ISRCTN73885145).

Results

Participant flow and follow-up

In total, 240 patients were assessed for eligibility to
take part in the study. Of these, 150 were random-
ized. Thirteen participants terminated the study
early, six in the IG, and seven in the CG, mostly
because they lost interest or felt burdened by the
study participation (Figure 1). Baseline demo-
graphics were comparable between groups (Tables 2
and 3).

In both groups, all but one participant had previ-
ous experience with CC therapies, the majority
(79% and 81%) rating relapse therapy with CC as
effective. Previous relapse therapies were compara-
ble between groups on patient and relapse level
and reflect common practice [9].

Relapses and relapse management

Participants reported 318 relapses over 2 years of
follow-up. More relapses were reported in the CG
than in the IG group (179 vs 139). The proportions
of relapses verified by neurologists were similar for
both groups: 95 (68%), IG vs 124 (69%), CG.
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Relapse management differed significantly between
groups. In the IG, more relapses were treated with
oral CC or without CC therapy: difference = 22%;
95% CI 11–31%; number needed to treat (NNT) 5.
The effect was comparable in the per protocol anal-
ysis: difference = 23%; 9–29%; NNT 4; and for
verified relapses: 65 (68%), IG vs 56 (45%), CG.
Participants in the IG were more likely to choose
less invasive treatment options (P = 0.001). More
participants in the IG reported relapses with a
perceived active role in treatment decision making
(difference = 27%, 16–37%) (Table 4). Relapses were
chosen as unit of analysis. To control for a possible
dependency between participants and treatment
form, a similar analysis was conducted on the parti-
cipants’ level (Table 5). Here, participants in the IG
were also more likely to choose less invasive treat-
ment options, although the results did not reach
statistical significance (Table 5).

Satisfaction with the decision process was high
with no differences between groups. The proportion
of severe relapses was comparable between groups.
In the CG, severe relapses were more often treated

with CC (difference = 37%, 20–53%). There were no
differences in reported adverse effects of CC ther-
apy. Participants in the IG reported fewer telephone
calls to physicians (mean difference = 3.3, 0.1–6.5).
As the data for visits to physicians was not normally
distributed, a Mann–Whitney test for means was
performed, showing a significant difference (differ-
ence in medians = 6, P = 0.03) (Table 4).

Adverse effects related to CC therapy

Patient-reported minor adverse effects related to CC
therapies were comparable between groups. Severe
adverse effects were not reported (Table 4).

Quality of life and disability status

We found no differences in changes of health-
related quality of life or disability status between
groups, suggesting that the program has no nega-
tive side effect (Table 6).

Table 2 Baseline characteristics of participants

Groupa

Intervention (n = 77) Control (n = 73)

Mean (SD) age (years) 37.3 (7.2) 38.8 (8.1)
Female 63 (82) 53 (73)
Married 37 (48) 35 (48)
12 or more years of education 38 (49) 42 (58)
RRMS 72 (94) 67 (92)
Mean (SD) years since diagnosis 4.9 (5.1) 5.5 (4.9)
Mean (SD) number of relapses in the last 2 years 3.1 (2.1) 3.2 (2.5)
Participants with at least one CC therapy 74 (99) 72 (99)
Participants rating CC therapy as effective 61 (79) 59 (81)
Mean (SD) physician contacts in the last year 9.3 (8.1) 10.3 (9.2)
Participants with current immunotherapy 55 (71) 48 (66)
Mean (SD) HAQUAMS (total score) 4.0 (0.6) 3.9 (0.7)
Mean (SD) UNDS (abridged version) 7.2 (5.9) 8.6 (6.4)

Values are numbers (percentages) unless stated otherwise.
RRMS, relapsing–remitting multiple sclerosis; CC, glucocorticoids; HAQUAMS, Hamburg Quality of Life Questionnaire in Multiple
Sclerosis; UNDS, United Kingdom Neurological Disability Scale.
a No statistically significant differences between groups (P values > 0.05).

Table 3 Self-reported relapse therapy in the 24 months before study

Patientsa Relapsesb

Intervention (n = 77) Control (n = 73) Intervention (n = 237) Control (n = 232)

No CC therapy 5 (6) 4 (5) 46 (19) 38 (16)
CC therapy 72 (94) 71 (97) 191 (81) 194 (84)
Outpatient i.v.-CC therapy 47 (61) 45 (62) 111 (47) 112 (48)
Inpatient i.v.-CC therapy 35 (45) 35 (48) 53 (22) 62 (27)
Oral CC therapy 19 (25) 20 (27) 32 (14) 25 (11)

CC, glucocorticoids.
Values are numbers of patients or relapses (percentages).
aSums exceed patient numbers as some patients had different treatments.
bMore therapies than relapses, as some were combined CC therapy regimes.
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Self-rated disease course

Participants in the IG rated their course of disease
significantly better than participants in the CG
(P = 0.027) (Table 6).

Discussion

This is the first study that evaluates an evidence-
based decision aid by means of a patient education
program addressing an important field of decision
making in MS. The intervention had substantial
impact on relapse management and decision mak-

ing. Physician-controlled therapies were reduced,
and participants were more likely to refrain from
CC therapy. Decision autonomy was promoted.

The number of relapses reported was consider-
ably higher in the CG. As the groups were compara-
ble at baseline, this might be regarded as an inter-
vention effect. Definition and description of
relapses was an important part of the program ren-
dering participants in the IG more capable to differ-
entiate fluctuations (“pseudo-relapses”) that do not
warrant intervention. Furthermore, it cannot be
ruled out that the increased sense of control might
have positively affected psychologically triggered
mechanisms of relapses [28].

Table 4 Outcome variables: relapses

Outcome measure Intervention
(n = 77)

Control
(n = 73)

Difference in
proportions unless
markeda (95% CI)

P value

Relapses
Relapses 139 179
Participants with at least one relapse 55 (71) 58 (79) −8 (−21 to 6) 0.2
Mean (SD) number of relapses per participant 1,9 (1,6) 2,7 (2,1) −0.8 (−1.4 to −0.1)a 0.017

CC Therapy
Relapses with oral or without CC therapy (ITT) 108 (78) 101 (56) 22 (11 to 31) <0.0001
Relapses with oral or without CC therapy (PPA) 105 (79) 101 (56) 23 (9 to 29) <0.0001
Relapses without CC therapy 78 (56) 73 (41) 15 (4 to 26) (0.001)
Relapses with oral CC therapy 30 (22) 28 (16) 6 (−3 to 15)
Relapses with outpatient i.v.-CC therapy 29 (21) 66 (37) −16 (−25 to −6)
Relapses with inpatient i.v.-CC therapy 2 (1) 12 (7) −6 (−10 to −1)

Management
Relapses with active role in treatment decisionb 93 (69) 74 (42) 27 (16 to 37) <0.0001
Relapses with satisfactory decision making processc 122 (88) 162 (91) 4 (−1 to 10) 0.29

Other
Severe relapsesd 49 (35) 68 (38) −3 (−13 to 8) 0.62
Severe relapses with CC therapyd 23 (47) 57 (84) −37 (−53 to −27) <0.0001
Reported adverse effects of CC therapy 5 (4) 13 (7) −3 (−9 to 2) 0.44
Median (range) number of visits to physicians 13 (0 to 236) 19 (0 to 75) −6 (n/a)a 0.03e
Mean (SD) number of telephone calls to physicians 9.1 (8.8) 12.4 (10.3) −3.3 (−0.1 to −6.5)a 0.04

Values are numbers (percentages) unless stated otherwise.
CC, glucocorticoids; ITT, intention-to-treat analysis; PPA, per-protocol analysis.
aDifferences in means or medians.
bN = 312.
cN = 301.
dRelapses where defined as severe, when patients reported severe worsening in either gait, balance or vision, or sensory or bladder
symptoms and/or new symptoms affecting at least two of theses functional systems.
eMann–Whitney U-test.

Table 5 Relapse therapies per participant

Intervention
(n = 77)

Control
(n = 73)

Difference in proportions
(95% CI)

P value

Participants with at least one relapse 55 (71) 58 (79) −8 (−21 to 6) 0.2
Participants with untreated relapses 41 (75) 35 (60) 15 (−3 to 31) 0.08
Participants with relapses treated with oral CC

therapy
16 (29) 16 (28) 1 (−15 to 18) 0.86

Participants with relapses treated with outpatient
i.v.-CC therapy

20 (36) 27 (47) −11 (−28 to 8) 0.31

Participants with relapses treated with inpatient
i.v.-CC therapy

2 (4) 10 (17) −13 (−24 to 3) 0.21

Values are numbers (percentages).
CC, glucocorticoids.
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The number of relapses with oral CC therapy or
no therapy in the CG was higher than expected and
noticeably higher than before randomization. This
is most likely a study effect. Participants who
decided to participate were highly motivated and
willing to reconsider usual treatment practice.

The follow-up period of 2 years does not allow
conclusions about long-term effects on disease
course. However, we consider negative long-term
effects unlikely for the following reasons. First, the
program did not lead patients to abandon relapse
treatment, but rather use it more cautiously. Partici-
pants in the IG may have decided more carefully and
consciously. Second, recent studies have shown that
relapse frequency or severity do not predict long-
term disease progression [3–5], further questioning
the need of consequent relapse treatment.

There has been concern that evidence-based
patient information might increase anxiety and
emotional distress [13]. However, in pre-studies
with patients with MS, we have found no adverse
emotional effects of this kind of information [13],
which was reproduced in this study. We also found
no differences between groups for quality of life and
disability status, whereas clinical global impression
of participants in the IG indicated a better disease
course after 2 years. As a limitation, we neither can
conclude on intermediate health status nor on long-
term consequences of altered management concept.
Severe relapses were equally distributed between
groups. Similar to overall relapse treatment, in the
IG less relapses categorized as ‘severe’ were treated
with CC. This can be interpreted as further evidence
for increased patient autonomy in the IG as a result
of the intervention. As there is no sound scientific
evidence that participants with more severe symp-
toms particularly benefit from CC therapy, the high
rate of CC therapies in the CG might rather indicate
decisions based on physicians opinions and not
informed decision making.

Participants in the IG were offered a prescription
of CC tablets as part of the educational program. It

could be argued that this was the intervention’s
main mode of action. However, the prescription
might have been only of minor influence, as the
program not only led to more oral CC therapies
but also predominantly increased the number of
relapses without CC therapy and led to enhanced
decision autonomy. Still, the availability of the pre-
scription might have added to the intervention
effect. In addition, it has been stated that decision
aids and patient education programs are complex
interventions, consisting of various components
that cannot always be sufficiently identified [29]
and can therefore not be evaluated separately [30].

An important strength of this study is the choice
of the primary outcome measure that was chosen
based on the results of previous studies. So far, stud-
ies evaluating decision aids have rarely shown rele-
vant change in health behavior [31]. Furthermore,
answering patterns on questionnaires might not
adequately reflect actual roles in the decision mak-
ing process because they are highly influenced by
social desirability and self concepts [32]. Thus, we
chose a more robust indicator of decision auton-
omy. The main outcome measure combines two
important requirements for the evaluation of deci-
sion aids. It reports the program’s effect on partici-
pants’ preferences [31] and at the same time
strongly indicates that decision autonomy could
be realized. The results are impressive if one consid-
ers the strong recommendations for high dose i.v.
CC therapy in Germany. On the contrary, the
weak evidence on MS relapse therapy also justifies
alternative treatment regimes or no CC treatment.
In view of the strong recommendations for i.v.
high-dose CC therapy, we considered any sensible
alternative treatment option (i.e., oral or no CC
therapy) as an indicator for increased decision
autonomy. Therefore, the primary outcome mea-
sure seems an appropriate and valid indicator of
patient autonomy in treatment decision making.
The fact that satisfaction with decision making
was high and comparable in both groups further

Table 6 Outcome variables: quality of life, disability status, disease course between-group differences in means (SD) unless stated
otherwise between baseline and 2-year follow-up

Intervention
(n = 77)

Control
(n = 73)

Difference (95% CI) P value

Health-related quality of life (HAQUAMS) n = 70 n = 66
Total 0.5 (0.4) 0.2 (0.4) 0.3a (−17.1 to 11.6) 0.17
Disability status (UNDS) n = 71 n = 66
Total −0.9 (4.1) 0.6 (4.8) −1.5a (−6.5 to 0.9) 0.29
Participants’ self-rated disease course, numbers (%) n = 71 n = 66 Differenceb (95% CI)
Better 10 (14) 10 (15) −1b (−13 to 11) (0.027)
Unchanged 38 (54) 21 (32) 22b (5 to 37)
Worse 23 (32) 35 (53) −21b (−36 to −4)

HAQUAMS, Hamburg Quality of Life Questionnaire in Multiple Sclerosis; UNDS, United Kingdom Neurological Disability Scale.
aDifferences in means.
bDifferences in proportions.
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supports the choice of our primary outcome
measure. There are further strengths of this study.
Evaluation of outcome measures was carried out in
short intervals through personal contact, and
follow-up covered a relevant period of time with a
low dropout rate of less than 10%. As we aimed to
reflect common practice, patients were recruited by
media advertisements and not solely through spe-
cialized centers. Informed decision making requires
the evidence to speak for itself rather than the
expert explain the evidence. Accordingly, educators
were not physicians or other acclaimed experts but
specially trained nurses and patients with MS. In
addition, this allows the program to be easily trans-
ferred to other practice centers using a train-
the-trainer program.

There are factors limiting the study results. First,
for practical reasons, outcome assessors were not
blinded to participants’ allocation, which might
have introduced a bias favoring the IG. Because
the assessment followed a standardized question-
naire and assessors were frequently supervised,
results are still likely to be valid. Furthermore, the
neurologists who rated the relapses and the external
statistician were kept blinded to participants’ alloca-
tion. Second, we were not able to evaluate time
between relapse start and treatment initiation as a
further indicator for decision autonomy. However,
all other outcome data show consistent evidence for
enhanced decision autonomy. Third, there were no
clinical visits for medical relapse assessment, as
these might have interfered with the study goals
of increased patient autonomy. As a result, we are
not able to finally assess the accuracy of partici-
pants’ reports of relapses, making variation in the
accuracy of relapse reporting between groups possi-
ble. Still, considering the uncertainties in physi-
cians diagnosing a relapse [2], asking participants
appears a valid and patient-centered method to
assess relapse frequency. In addition, the blinded
neurologists’ ratings show comparable rates of veri-
fied relapses between groups. In accordance with
aims and definition of decision aids to increase
patients’ decision autonomy [33], we have targeted
patients and not physicians. Therefore, we are not
able to judge on the role of treating physicians in
the decision process. In addition, we had no sys-
tematic information on physicians’ attitudes about
the aim of the study. Nevertheless, an ongoing
implementation study of the program in German
rehabilitation centers shows high acceptance by
physicians for adapted versions of the program, for
example, without prescriptions provided to partici-
pants and/or with a follow-up “question and
answer” discussion group with a neurologist.
These modifications that do not interfere with the
major aim of communicating evidence and uncer-

tainties might add to the program’s transferability
to other settings.

The program represents an innovative design of a
patient decision aid. It uses a different strategy
compared with most previously developed decision
aids [33]. It must not be confused with a self-
management program. Such programs usually pro-
vide participants with clear strategies to achieve
outcomes desired by health care providers [34]. On
the contrary, the program is consistent with current
definitions of decision aids because it aims to facili-
tate informed decision making by, among other
aspects, presenting treatment options, helping to
appreciate scientific uncertainties and identifying
personal values in the decision process [33].

There are advantages inherent in the present
concept of choosing a patient education program
as patient decision aid. It allows participants to
share and compare personal experiences on relapse
management and discuss the information provided.

In addition, the study results again highlight the
need for high-quality randomized controlled trials
evaluating the effectiveness of different CC treat-
ment regimen using patient relevant outcome mea-
sures [11].

In conclusion, we found that the evidence-based
patient education program facilitated decision
autonomy. Desirable outcomes for patients and
most likely for the health care system were shown.
The program should be made available as part of
routine MS care.
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